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I. INTRODUCTION

We investigate here an integral transform whose kernel contains
a Whittaker function [1]. It is interesting that in both the transform and
its inversion formula, integration is performed with respect to a parameter
of the function, and thus our result is altogether different in form from
previous transform pairs such as
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(Eraelyi, [2]);
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(Meijer, [4]).



There is a similarity between our transform pair and several
integrals due to Buchholz [5] which express various types of waves as
integrals of the functions of the paraboloid of revolution, see [5,6} and
the references given there.*

II. MAIN RESULT AND EXAMPLES

Theorem

Let i) ‘arg al <n,a#o0;
ii) 2v+l # 0,-1,-2,..., Re(2v+l) < 0 ;
P
iii) g(x)eL (-=,=), p = 1,2 .

If
g(x) = /m r(;—mi(x-t)) F(%k\)-i(x-t))Mi(t_X),\,(a)f(t)dt (4)

then f(t)eLe(-w,m) and almost everywhere

¥ There are a number of errors in Chapter 15 of Ref. [ﬁ]. Not all of them
are easily corrected. Formula (2) lacks the factor

in
-~ (wy-po)
cos® % tan g} e and the exponents of (x-§'), (y-M') in the
/

integrand should be diminished by 1. These errors make formula (3) wrong.
Also formulae (5) and (6) of this chapter cannot hold since they violate
the unigueness property of the Mellin transform.
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X Mi(x),-1-v (8) g(x)ax . (5)

Proof: By Fourier transforms. We use the notation of Titchmarsh [7],
throughout, e.g.,

6(a) = —L /" MUg(x)ax (6)

Nen

By [3, P. 75], G(u) exists and ¢ ﬁz(-m,m) . Now define
k(t) = M_, (a)F,l + v +it Lyt (7)
-it,v 2 2

which by i), ii) is analytic in a and v . By [8],* we have

1 ,
_-2“—2\) v

-1-2v
K(u) = /\1?2 T(1+2v)a (COSh g) exp {- 2 tanh E} . (8)

I\)_Lr—-

Since v + <0, g(u)/k(u) € IA(~m,®)

¥ The right hand side of the sixth transform pair on page 205 of this refer-
ence should read

l+v+iya'l> r <l+v-iya‘l\

(ae) ™ r( 2 2 /Miy v [(b*' pPc )%]Miy v L(b‘m)i

1“(\)+1)2 2a’% a2

and the right-hand side of the last formula on page 206 requires the
factor I'(2\)+l)2 .



The results [9] show that

Itc e-wlt‘+2la’cl%

\k“)‘:OL 1: [t] ==, (9)

. so  k(t)eL(-=,o) . We way apply the theorem [ 3, p. 315] to find, almost
everywhere,

% 1+2v )
£(t) = oo e ° / e'ltu<cosh %) exp {% tanh %:» G(uw)du . (20)
T(1+2v)a J

. Absolute convergence allows us to substitute (6) in (10) and interchange
the order of integration. The inner integral is easily evaluated from
(7)-(8) and the theorem results.

If g(x) is replaced by g¥(-x) and f by ¥ , we get the
form

©

g*(x) = / I"(\H'%+i(x+t)) T‘(v%—i(xﬂ:))l\ll_j_(x+t),v(a)f*(t)dt s (11)

-0

% (t) = (‘”'%’:g(”"’ _ j r(.\,.%i(m)) r<.v-%-i<x+t)>

XMi(xH:),-l-V (a)g*(x)ax . (12)

In the accompanying table, we give some examples of (11)-12).
(The notation for all special functions is that of the Bateman volumes, [l].)
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An interesting corollary of (11) - (12) follows if we replace
\ar3
gx(x) by 12 “g(x) , f£*(t) by £(t) , v by € - % and let a—O0 .

Then, if

=]

g(x) = / I‘(§+i(x+t)) 1"<§-i(x+t)> £(t)at , (13)

-0

we have, almost everwhere,

7(t) = - 5 oIETE) f I"(-§+i(x+t5) F(—g-i<x+t)> g(x)ax , (14)

2” -0

provided g(x)eI¥(-=,»), p = 1,2, 2 # 0,-1,-2,..., ReE < O .
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